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Experimental 

Crystal data 

[Cd(C 9 H 6 NO 2 ) 2 (C 10 H 8 N 2 ) 2 

0.5C 10 H s N 2 -2H 2 O 
M r = 859.19 
Triclinic, PI 
a = 11.513 (2) A 
b = 12.945 (3) A 
c = 14.302 (3) A 
a = 114.95 (3)° 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.865, r maI = 0.963 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.106 

S = 1.17 

6724 reflections 



P = 94.27 (3)° 
y = 93.84 (3)° 
V = 1915.8 (9) A 3 
Z = 2 

Mo Ka radiation 
fi = 0.63 mm -1 
T = 290 K 

0.26 x 0.19 x 0.06 mm 



15180 measured reflections 
6724 independent reflections 
4444 reflections with / > 2a(I) 
R:„, = 0.058 



515 parameters 

H-atom parameters constrained 
Ap max = 1.26 e A~ 3 
Ap mi „ = -1.55 e A~ 3 



The asymmetric unit of title compound, [Cd(C 9 H 6 N0 2 )2- 
(C 10 H 8 N2)2]-0.5C 10 H 8 N2-2H2O, consists of one complex mol- 
ecule, one half of an uncoordinated 2,2'-bipyridine molecule 
and two solvent water molecules. The uncoordinated 2,2'- 
bipyridine molecule is located on a center of symmetry. Within 
the complex molecule, the Cd 11 atom is coordinated by four N 
atoms from two 2,2'-bipyridine ligands and three O atoms 
from two l//-indole-2-carboxylate anion ligands, completing a 
distorted CdN 4 0 3 pentagonal bipyramid. The molecules are 
assembled into one-dimensional chains along the [100] 
direction through classical hydrogen bonds (O— H- ■ N, N— 
H- ■ O and O— H- ■ O). The resulting chains are further 
connected into two-dimensional supramolecular layers 
parallel to the (110) direction by intermolecular classical 
hydrogen bonds (N— H- ■ O and O— H- ■ O) from adjacent 
chains. A three-dimensional supramolecular network is 
formed via interlayer and O— H- • O hydrogen bonds. 

Related literature 

For general background, see: Dillon et al. (2003). For related 
cadmium(II) complexes with bipyridine and 1,10-phenan- 
throline ligands, see: Zhang et al. (2005); Lou & Zhang (2007). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D-A 


D-H. - A 


N5-H5C- 


■05' 


0.86 


2.09 


2.892 (9) 


155 


N6-H6C- 


■OT 


0.S6 


2.00 


2.801 (8) 


156 


05-H5^- 


■06 


0.82 


1.% 


2.748 (8) 


161 


05-H5B- 


■N7"' 


0.82 


2.09 


2.879 (8) 


161 


06-H6/1- 


■05 lv 


0.82 


2.01 


2.781 (7) 


156 


06-H6B- 


■03 v 


0.82 


1.95 


2.778 (6) 


174 


Symmetry 


codes: 


(i) x,y-l,z: 


(h) -x -i 


-1, — y, — z; (iii) xH 


-l,y,z; (iv) 


-x + l,-y 


+ 2, -z 


f 1; (v) x,y + 1. z. 









Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEPII (Johnson, 1976) and 
DIAMOND (Brandenburg & Putz, 2004); software used to prepare 
material for publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2274). 
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Bis^^'-bipyridine-zc 2 A r ^V')bis(l//-indole-2-carboxylato-/c 2 C>,C>') ca dinium-2,2'-bipyridine-water 
(1/0.5/2) 

Y.-X. Li, B.-S. Zhang and M. Zheng 
Comment 

The indole-2-carboxylic acid moiety is present in a great number of molecules with a broad spectrum of pharmacological 
activity, anticonvulsant, antihypertensive and antifungal properties. It has been found that the biological activities of the 
therapeutic agents are considerably increased when they are bonded into metal complex molecules (Dillon et al, 2003). 
Cadmium(II) ion with 1.1 0-phenanthroline and pyridine ligands can respectively form CdN404 dodecahedron and CdNziO 3 
polyhedron complex molecules (Lou & Zhang, 2007, Zhang et al, 2005). In this paper, we report synthesis and structure of 
a new cadium coordination complex with indole-2-formic acid and 2,2'-bipyridine ligands. The crystal structure of the title 
compound consists of one complex Cd(CioHgN2)2(C9H7N02)2 molecule, one half uncoordinated 2,2'-bipyridine molecule 
and two lattice water molecules (Fig. 1). The uncoordinated 2,2'-bipyridine molecule placed in the center of symmetry (0, 

1, 1/2 ). In the complex molecule, the Cd 11 atom is coordinated by four N atoms from two 2,2'-bipyridine ligands, three O 
atoms from two 2-indolyl-formic acid anions ligands, completing a distorted CdN403 pentagonal bipyramid. The equatorial 

positions of the Cd 11 ion are occupied by two carboxylate O atoms (03, 04) and three N atoms (N2, Nl, N3) from different 
2,2'-bipyridine molecules, and the axial ones by the other one N atom (N4) and one carboxylate O atom (01). The Cdl — N 
bond length is 2.364 (4) A to 2.450 (5) A, and Cdl— O bond lengths are 2.239 (4) A and 2.653 (4) A. In the crystal 

structure, classical 05 — H5B—N6, N6 — H6C—02 11 and 06 — H6A -05 1V hydrogen bonding interactions (Table 1) form 

one-dimensional chains. The chains are connected with each other via intermolecular hydrogen bonds (N5 — H5C--05 , 

06 — H6A - 05 1V ) from adjacent chains to form a two-dimensional layer (Fig. 2). Furthermore, a three-dimensional network 

is formed via intermolecular forces between layers and hydrogen bonds (06 — H6A— 05 1V ). Symmetry codes: (i) x, y - 1, 
z; (ii) -x + 1, -y, -z; (iv) -x + 1, -y + 2, -z + 1. 

Experimental 

CdCi2.6H20 (0.11 g, 0.54 mmol) was dissolved in appropriate amount of water, and then lMNa2C03 solution was added. 
CdC03 was obtained by filtration, which was then washed with distilled water for 5 times. The freshly prepared CdC03, 
2-indolyl-formic acid (0.0725 g, 0.5 mmol), 2,2'-bipyridine (0.0781 g, 0.5 mmol), CH 3 OH/H 2 0 (v/v = 1:2, 15 ml) were 
mixed and stirred for 2.0 h. Subsequently, the resulting cream suspension was heated in a 23 ml Teflon-lined stainless steel 
autoclave at 433 K for 5800 min. After that, autoclave was cooled to room temperature according to the procedure at 2600 
min. The solid was filtered off. The resulting filtrate was allowed to stand at room temperature, and slow evaporation for 
4 months afforded colourless block single crystals. 
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Refinement 

The C-bound H atoms were placed in calculated positions, with C — H = 0.93 A and J/j S0 (H) = 1.2(7 e q(C), and were refined 
using the riding-model approximation. The H atoms of the water molecule were located in a difference Fourier map and 
refined with an O — H distance restraint of 0.82 A and (7i S0 (H) = 1.5(7 e q(0). H atoms attached to N atoms were placed in 
calculated positions, with N — H = 0.86 A and £/j S0 (H) = 1 .2f/ eq (N), and were refined using a riding model. The largest peak 
in the final difference Fourier map is 1.49 A from atom Cdl and the deepest hole is 0.94 A from atom Cdl. 



Figures 



¥k % 4& 



Fig. 1. The molecule structure of the title compound, showing the atom-labelling scheme. 
Displacement ellipsoids are drawn at the 50% probability level. H atoms are presented as a 
small spheres of arbitrary radius. Symmetry code: (i) -x, -y + 2, -z + 1. 



Fig. 2. A packing diagram of the title compound. H atoms are omitted for clarity. 



Bis(2,2 l -bipyridine-K 2 iV,iV l )bis(1H-indole-2- carboxylato-K^O^cadmium^^'-bipyridine-water (1/0.5/2) 



Crystal data 

[Cd(C9H 6 N02)2(CioH 8 N2)2]-0.5CioH 8 Nr2H 2 0 

M r = 859.19 

Triclinic, PI 

Hall symbol: -P 1 

a = 11.513 (2) A 

b= 12.945 (3) A 

c= 14.302 (3) A 

a= 114.95 (3)° 

(3 = 94.27 (3)° 

y = 93.84 (3)° 

V= 1915.8(9) A 3 



Z = 2 

^(000) = 878 

D x = 1.489 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 10384 reflections 

6 = 3.2-25° 

|i = 0.63 mm 1 
7=290K 
Block, colourless 
0.26 x 0.19 x 0.06 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 



6724 independent reflections 
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Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.865, r max = 0.963 
15180 measured reflections 



4444 reflections with / > 2o(I) 
Rjnt = 0.058 

Qmax = 25.0°, 9 m j n =3.1° 

/; = -13^12 

£ = -15^15 
/= 16^16 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.044 

wR(F 2 ) = 0.106 

S= 1.17 

6724 reflections 

5 1 5 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[a 2 (F 2 ) + (0.P) 2 + 4.4876P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax= 1.26 eA -3 
Ap min = -1.55 e A~ 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(26)] " 1/4 

Extinction coefficient: 0.0015 (2) 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al ic-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and if- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *IJJ 


Cdl 


0.36632 (4) 


0.14575 (4) 


0.19144 (3) 


0.03937 (15) 


Nl 


0.3953 (4) 


0.3521 (4) 


0.2404 (4) 


0.0463 (12) 


N2 


0.3905 (4) 


0.1847 (4) 


0.0463 (3) 


0.0414 (11) 


N3 


0.2855 (4) 


0.2010 (4) 


0.3542 (3) 


0.0421 (11) 


N4 


0.1600(4) 


0.1689(4) 


0.1760 (4) 


0.0512(13) 


N5 


0.7181 (4) 


0.2314(4) 


0.4379 (3) 


0.0427(11) 


H5C 


0.6805 


0.1670 


0.4272 


0.051* 


N6 


0.2909 (4) 


-0.2837 (4) 


-0.0315 (3) 


0.0460 (12) 


H6C 


0.3187 


-0.2581 


-0.0727 


0.055* 
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Geometric parameters (A, °) 
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1.372 (6) 


C23 — C24 


1 .425 (7) 


N5 — H5C 


0.8600 


C23 — H23 


0.9300 


N6 — C32 


1.370 (6) 


C24 — C25 


1 .407 (7) 


N6 — C39 


1.375 (7) 


C24 — C29 


1.410 (7) 


N6 — H6C 


0.8600 


C25 — C26 


1 .364 (8) 


N7 — C41 


1.336 (8) 


C25 — H25 


0.9300 


N7 — C45 


1.341 (7) 


C26 — C27 


1.395 (8) 


Ol — C21 


1.290 (6) 


C26 — H26 


0.9300 


02 — C21 


1.236 (6) 


C27 — C28 


1.371 (8) 


03— C31 


1.261 (7) 


C27 — H27 


0.9300 


04 — C31 


1.250 (7) 


C28 — C29 


1.389 (7) 


05 — H5A 


0.8200 


C28 — H28 


0.9300 


05 — H5B 


0.8200 


C31 — C32 


1.486 (7) 


06 — H6A 


0.8200 


C32 — C33 


1.372 (7) 


06 — H6B 


0.8200 


C33 — C34 


1.415 (8) 


CI — C2 


1.364 (8) 


C33 — H33 


0.9300 


CI — HI 


0.9300 


C34 — C39 


1.408 (7) 


C2 — C3 


1.368 (9) 


C34 — C35 


1.413 (8) 


C2 — H2 


0.9300 


C35 — C36 


1.359 (9) 


C3 — C4 


1.380 (8) 


C35 — H35 


0.9300 


C3 — H3 


0.9300 


C36 — C37 


1.387 (9) 


C4 — C5 


1.376 (8) 


C36 — H36 


0.9300 


C4— H4 


0.9300 


C37— C38 


1.384 (9) 


C5— C6 


1.486 (8) 


C37— H37 


0.9300 


C6— C7 


1.387 (7) 


C38— C39 


1.383 (8) 


C7— C8 


1.373 (8) 


C38— H38 


0.9300 


C7— H7 


0.9300 


C41— C42 


1.371 (9) 


C8— C9 


1.368 (8) 


C41— H41 


0.9300 


C8— H8 


0.9300 


C42— C43 


1.361 (9) 


C9— CIO 


1.384 (7) 


C42— H42 


0.9300 
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C9— H9 


0.9300 


CIO— H10 


0.9300 


Cll— C12 


1.369 (8) 


Cll— Hll 


0.9300 


C12— C13 


1.356 (9) 


p. 1 (~*A 1 P./1 
Ul — Cdl — U4 


1A"7 11 /1/1\ 
1U /.I 1 (14) 


P. 1 P/1 1 XTO 

Ul — Cdl — JN2 


1AO i /; { 1 A\ 

1U6.36 (14) 


p./i P/i 1 xn 
U4 Cdl — JN2 


oo -7/; / 1 c\ 
62. /o (1 j) 


p.1 p,l 1 \n 
Ul — Cdl — JN3 


OA 11 / 1 C\ 

sy.13 (15) 


p./i p,l 1 \n 
U4 Cdl — JN3 


i in /1 /i \ 
1 iy.52 (14) 


MO /^ji xti 

IN 2 — Cdl — IN 3 


1/1/; A1 /i/;\ 
146. yi (16) 


p.1 P/l 1 xt/I 
Ul — Cdl — JN4 


ir/ ia / 1 C\ 

156. 3y (15) 


P./1 i~*A 1 XT /I 

U4 Cd 1 — JN 4 


oa a/; / 1 /;\ 
sy.U6 (16) 


XTO P A 1 XT /I 

JN2 — Cdl — JN4 


aa lo /1 /;\ 
yU. 32 (16) 


XTI PJ 1 XT A 

JN3 — Cdl — JN4 


/;"7 /;a / 1 /;\ 
6/.6y (16) 


p.1 r^A\ mi 
Ul — Cdl — JN 1 


OA A/1 /1 c\ 

sy.u4 (i j) 


p./i p,l 1 mi 
U4 Cdl — JN 1 


1 c a 1/; / 1 c\ 
15U.16 (15) 


Ml P,l 1 M 1 

JN2 — Cdl — JN 1 


/:o in /lid 
66. iy (16) 


Ml P,l 1 Ml 

IN 3 — Cdl — JN 1 


o/i "7/; / 1 /C\ 
64. lb (16) 


JN4 Cdl — JN 1 


Q/l CO / 1 &\ 

64. J6 (10) 


p.1 p,l 1 p.1 
Ul — Cdl — U3 


O/l OO / l 1\ 

64.66 (14) 


r\A r^A i p.1 
U4 Cdl — U3 


CO /I T\ 

52.23 (13) 


tLf) r^A 1 p.1 
IN 2 — Cdl — U3 


11/1 QC / 1 c\ 
134. 6.) (1 3) 


mi t~"A 1 p.1 
JN 3 — Cdl — U3 


"71 0"7 ( 1 A\ 

ll.al (14) 


XT /I P/11 P.1 

JN4 Cdl — U3 


m 11 /i c\ 

y2.11 (15) 


M 1 P/1 1 P.1 

JN 1 — Cdl — U3 


ir/ o/: / 1 C\ 

156.66 (15) 


pi mi pc 
CI — JN 1 — C5 


1 1 O A /"C\ 

lis. y (5) 


/ ■ 1 XT 1 p J 1 

CI — JN 1 — Cdl 


111 O (A \ 

iLi.l (4) 


PC XT 1 P/l 1 

C5 — JN 1 — Cdl 


in a (A \ 
1 1 I A (4) 


pin MO P/; 

C 1 U — JN 2 — Co 


110 1 /c\ 
116.2 (p) 


pin \n p,n 
C1U — IN 2 — Cdl 


101 1 //1\ 

121.1 (4) 


p/: MO P/l 1 

Co — JN2 — Cdl 


1 oa /; //i \ 
12U.6 (4) 


n i mi pi ( 
CI 1 — JN3 — CO 


1 1 D / /C\ 

116.6 (5) 


P 1 1 Ml P A 1 

CI 1 — JN3 — Cdl 


i o i n l a \ 
ili.l (4) 


PIC Ml P^J 1 

CIS — JN3 — Cdl 


1 1 A H {A \ 
liy. / (4) 


POA M/1 p 1 /: 

C2U — JN 4 C 1 0 


1 1 o c /c\ 
116.5 (5) 


POA M/1 P/l 1 

C2U — JN4 Cdl 


1 OO C t A \ 

122. j (4) 


PU M/1 P^J1 

Clo — JN4 Cdl 


1 1 A 1 1 A \ 

ny.i (4) 


poo xtc nn 
C22 — JN 5 — C2V 


1 AO O i A \ 

1U6.6 (4) 


PTl MC UCP 

C22 — JN5 — H5C 


ioc/; 
125.6 


pin xtc ucp 
C2y — JN5 — H5C 


125.6 


pi o xt/; pin 
C32 — JN6 — C3V 


1 AA A /C\ 

luy.u (5) 


PIO XT/I TT/CP 

C32 — JNo — HoC 


125.5 


C39— N6— H6C 


125.5 


C41— N7— C45 


117.4 (6) 


C21— Ol— Cdl 


119.1 (3) 


C31— 03— Cdl 


84.5 (3) 


C31— 04— Cdl 


99.5 (4) 



C43— C44 


1.377 (8) 


C43— H43 


0.9300 


C44 C45 


1.389 (8) 


C44 H44 


0.9300 


C45 — C45' 


1.468 (H) 


XT'] pi f pi J 

JN 3 — C 1 j — C 1 4 


1ZU.3 (J) 


Mi pi c C ' 1 A 

JN 3 — C 1 J — C 1 o 


110.3 (Jj 


/~1 1 A PIC P 1 Z 


1Z3.4 (J) 


KTA P 1 /T p 1 -7 

JN4 — Clo — CI / 


1Z1.4 (0) 


KTA p 1 /: p i c 

JN4 — C 1 o — C 1 j 


in i 
11 /.Z (J) 


ph pu pi r 
C 1 / — C 1 o — C 1 j 


m >i /c\ 
1Z1.4 (J) 


p 1 O P1*7 PU 

C 1 o — C 1 / — C 1 o 


ny.z (o) 


pi o pn n n 
Clo — CI / — rll / 


1ZU.4 


pi/: pn TT1*7 

ClO — CI / — rll / 


1 in /i 
1ZU.4 


pin pi o pn 

ciy — cio — ci / 


1 1 n n 

lly.y (o) 


pin PIO i i i o 

C 1 y — C 1 o — H 1 o 


1 in n 
1ZU.U 


P 1 -7 PIO TT10 

C 1 / — C 1 o — H 1 o 


1 in n 
1ZU.U 


pi o pin PTA 

C 1 o — C 1 y — CzU 


in o /"7\ 
11 /.o ( /) 


pio pin I i 1 n 

Clo — CIV — rlly 


1Z1 .1 


Pin pin 1 1 1 n 
C2U — C 1 y — ti 1 y 


in 1 
1Z1 .1 


KTA POP* pin 

JN 4 — C2U — C 1 y 


1 11 1 

1Z3.Z (o) 


k\a nn Tjon 
JN 4 — CZU — rlZU 


1 | Q y| 

1 lo.4 


p i q pin i i->n 
C 1 y — CZU — rlZU 


1 1 Q A 

1 lo.4 


p.-) pti p. 1 

UZ — CZ 1 — U 1 


1 1C Q 

izj.y p ) 


pp pi i p-v -v 

L)Z — CZ 1 — czz 


1 1 Ci A /c\ 

liy.4 (J) 


( \ i pi i poo 

Ul — CZ1 — czz 


1 1 A C { Z\ 

114.0 (j) 


p^p PT> XTC 

CZ3 — CZZ — JN d 


1 nn o 
lUy.O (J) 


CZ3 — CZZ — CZ 1 


1 in /c\ 
lZy.4 (J) 


"NTC p ~) "> pti 

JN j — CZZ — CZ 1 


1 in o 
1ZU.0 (J) 


p-p pti 

CZZ — CZ3 — CZ4 


1 n/^ n ( z. \ 

luo.y p j 


p-p p-> -j i i">-j 
CZZ — CZ3 — rlZ3 


1 1£ ^ 

izo.j 


p-> /i pn l m 
CZ4 — C Z 3 — rlZ 3 


1 1/i c 

IZo.J 


Pic pi/i nn 
CZj — CZ4 — CZy 


iion /ca 
1 lo.U P) 


Pic p-> /i pn 
CZj — CZ4 — CZ3 


1 1 C 1 ( z\ 

13J.Z P) 


pin pi/i pn 
CZy — CZ4 — CZ3 


1 n£ o 
lUo.O P) 


/'•->/' PTC PI/I 

CZo — CZj — CZ4 


1 ly.o (o) 


p-) a pic mc 
CZo — CZj — rlZJ 


1 in i 
1ZU.Z 


Pi/i pic i nc 
CZ4 — CZj — rlZ J 


1 in i 
1ZU.Z 


PTC pi/; pn 
CZj — CZo — CZ / 


111 1 (£\ 
121. 1 (o) 


PTC PT/C I I")/: 

CZj — CZo — rlZo 


1 1 n /i 

1 iy.4 


pn; /'•->/' 1 1 -> / 
CZ / — CZo — rlZo 


1 1 n /i 
1 19. 4 


pto pn p^/; 
CZo — CZ / — CZo 


in i 
1Z1.3 (o) 


PTO PT7 im 

CZo CZ / HZ / 


119.3 


C26— C27— H27 


119.3 


C27— C28— C29 


117.7 (6) 


C27— C28— H28 


121.1 


C29— C28— H28 


121.1 


N5— C29— C28 


130.1 (5) 
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H5A— 05— H5B 114.5 

H6A— 06— H6B 100.4 

Nl— CI— C2 123.1 (6) 

Nl— CI— HI 118.4 

C2— CI— HI 118.4 

CI— C2— C3 118.5(6) 

CI— C2— H2 120.7 

C3— C2— H2 120.7 

C2— C3— C4 118.9(6) 

C2— C3— H3 120.6 

C4— C3— H3 120.6 

C5— C4— C3 119.9(6) 

C5— C4— H4 120.0 

C3— C4— H4 120.0 

Nl— C5— C4 120.6 (6) 

Nl— C5— C6 117.1 (5) 

C4— C5— C6 122.3 (6) 

N2— C6— C7 121.1 (5) 

N2— C6— C5 116.5(5) 

C7— C6— C5 122.3 (5) 

C8— C7— C6 120.1 (6) 

C8— C7— H7 119.9 

C6— C7— H7 119.9 

C9— C8— C7 118.9(6) 

C9— C8— H8 120.6 

C7— C8— H8 120.6 

C8— C9— CIO 119.0(6) 

C8— C9— H9 120.5 

CIO— C9— H9 120.5 

N2— CIO— C9 122.7 (6) 

N2— CIO— H10 118.7 

C9— CIO— H10 118.7 

N3— Cll— C12 123.9(6) 

N3— Cll— Hll 118.1 

C12— Cll— Hll 118.1 

C13— C12— Cll 117.8(6) 

C13— C12— H12 121.1 

Cll— C12— H12 121.1 

C12— C13— C14 119.9(6) 

C12— C13— H13 120.1 

C14— C13— H13 120.1 

C13— C14— C15 119.5(6) 

C13— C14— H14 120.2 

C15— C14— H14 120.2 
Symmetry codes: (i) -x, -y+2, -z+1. 

Hydrogen-bond geometry (A, °) 

D—H-A D — H 



"\tc nn P7 /i 
JN J — CZy — CZ4 


10/. / p) 


no nn po /i 
CZo — CZy — CZ4 


ill. 5 {j) 


<J4 — C31 — <J3 


1 Z3 . / (o) 


<J4 — C3 1 — C3Z 


1 1 Q C /C\ 

llo.D p) 


\Ji — C3 1 — C3Z 


117.7 (5) 


JNo — C3Z — C33 


1 AO 1 

luy.z (j) 


JN o — C3Z — C3 1 


ill. 5 (p) 


r'ii r^n r^n 
C33 — C3Z — 1 


izy.o p j 


r'n pii 

C3 Z — C 3 3 — C 34 


1U/.4 (j) 


C3Z — C33 — hl33 


lZo.3 


C34 — C33 — hi 3 3 


lZo.3 


C3V — C34 — C3j 


1 1 n 1 /<c\ 
(o) 


C3y — C34 — C33 


lUo.y p) 


C3D — C34 — C33 


134.1 (o) 


C3o — C3!) — C34 


no c //C\ 
llO.D (0) 


C3o — C3D — hl3:> 


1ZU.O 


C34 — C 3 j — hi 3 !) 


1 7fl O 

IZU.o 


pic pi/' r^in 
C3D — C3o — C3 / 


1Z1.D (o) 


pic ("If-, ill/: 

C3j — C3o — hl3o 


11Q 1 

i iy.3 


C3 / — C3o — hl3o 


nn i 

l iy.3 


pio PT7 P1£ 

C3o — C3 / — C3o 


1ZZ.U (o) 


P1Q PT7 I I 7 "7 

C3o — C3 / — rl3 / 


i iy.u 


P 7 /: PI "7 I I 7 "7 

C3o — C3 / — rl3 / 


iinn 

i ly.u 


pm pio pin 
C3V — C3o — C3 / 


11 / .U (o) 


pi7n pio 1 no 

C3y — C3o — hl3o 


1 11 C 

1 Z 1 . j 


C3 / — C3o — hl3o 


171 c 

1 Z 1 . j 


M/; pin pt o 

No — C3y — C38 


1 in /i 

130.4 (o) 


~wc pin pi /i 
JNo — C3V — C34 


1U/.0 p) 


pin pin pin a 

C38 — C39 — C34 


1 77 n 

122.0 (6) 


IN 7 — C41 — C42 


124.7 (7) 


JN / — C41 — H41 


I 1 H £. 

I I /.6 


C42 — C4 1 — H4 1 


I 1 H £. 

I I /.6 


r^/ti r^/n 

— C42 — C4 1 


11 /.5 (/) 


r^/n r^^n tr/io 
C4j — C42 — H42 


m i 
121.1 


(_4 1 — C42 — H42 


121.1 


A"t A1 (~* A A 

C42 — C4J — C44 


119.U (6) 


P4? Cd^ 


1 ZU.J 


C44 C43 H43 


120.5 


C43 C44 C45 


120.2 (6) 


C43— C44— H44 


119.9 


C45 C44 H44 


119.9 


N7— C45— C44 


120.8 (6) 


N7— C45— C45' 


116.2 (6) 


C44 C45 C45' 


122.9 (7) 



H-A D-A D—H-A 
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N5— H5C-05" 0.86 2.09 2.892 (9) 155 

N6— H6C-02 m 0.86 2.00 2.801 (8) 156 

05— H5A-06 0.82 1.96 2.748 (8) 161 

05— H5B-N7 iv 0.82 2.09 2.879 (8) 161 

06— H6A-05 V 0.82 2.01 2.781 (7) 156 
06— H6B-03 vi 0.82 1.95 2.778 (6) 174 
Symmetry codes: (ii) x,y-l,z; (iii) -x+l, -y, -z; (iv)x+\,y, z; (v) -x+\, -y+2, -z+1; (vi) x,y+l, z. 
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